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Description 

[0001] This invention generally relates to supportive 
endoluminal grafts which have the ability to be delivered 
transluminally and expanded in place to provide a graft 
that is endoluminally positioned and placed, with the aid 
of an appropriate inserter or catheter, and that remains 
so placed in order to both repair a vessel defect and pro- 
vide lasting support at the location of the graft. In its 
broadest sense, the graft preferably combines into a sin- 
gle structure both an expandable luminal prosthesis tu- 
bular support component and a compliant graft compo- 
nent secured thereto. The expandable supportive endo- 
luminal graft takes on a bifurcated or branched structure 
made up of components that are designed to be posi- 
tioned in a bifurcated manner with respect to each other, 
preferably during deployment or repair and support of 
vessel locations at or near branching sites. Preferably, 
the graft component is compliant, stretchable or elasto- 
meric and does not substantially inhibit expansion of the 
tubular support component while simultaneously exhib- 
iting porosity which facilitates normal cellular growth or 
invasion thereinto of tissue from the body passageway 
after implantation. 

[0002] Elastomeric vascular grafts are known to be 
made by various methods. Included are methods which 
incorporate electrostatic spinning technology such as 
that described by Annis et al. in "An Elastomeric Vascu- 
lar Prosthesis", Trans. Am. Soc. Artif. Intern. Organs, 
Vol. XXIV, pages 209-21 4 (1 978) and in U.S. Patent No. 
4,323,525. Other approaches include elution of particu- 
late material from tubular sheeting, such as by incorpo- 
rating salts, sugars, proteins, water-soluble hydrogels, 
such as polyvinyl pyrrolidone, polyvinyl alcohol, and the 
like, within polymers and then eluting the particulate ma- 
terials by immersion in water or other solvent, thereby 
forming pores within the polymer. Exemplary in this re- 
gard is U.S. Patent No. 4,459,252, incorporated by ref- 
erence hereinto. Another approach involves the forming 
of pores in polymers by phase inversion techniques 
wherein a solventized polymer is immersed in another 
solvent and the polymer coagulates while the polymer 
solvent is removed. Also known are spinning techniques 
such as those described in U.S. Patent No. 4,475,972. 
By that approach, a polymer such as a polyurethane in 
solution is extruded as fibers from a spinnerette onto a 
rotating mandrel. The spinnerette system reciprocates 
along a path which is generally parallel to the longitudi- 
nal axis of the mandrel and at a controlled pitch angle. 
The result is a non-woven structure where each fiber 
layer is bound to the underlying fiber layer. 
[0003] Also known are stent devices, which are 
placed or implanted within a blood vessel or other body 
cavity or vessel for treating occlusions, stenoses, aneu- 
rysms, disease, damage or the like within the vessel. 
These stents are implanted within the vascular system 
or other system or body vessel to reinforce collapsing, 
partially occluded, weakened, diseased, damaged or 



abnormally dilated sections of the vessel. At times, 
stents are used to treat disease at or near a branch, bi- 
furcation and/or anastomosis. This runs the risk of com- 
promising the degree of patency of the primary vessel 
5 and/or its branches or bifurcation, which may occur as 
a result of several problems such as displacing diseased 
tissue, vessel spasm, dissection with or without intimal 
flaps, thrombosis and embolism. 
[0004] One common procedure for implanting a stent 
10 is to first open the region of the vessel with a balloon 
catheter and then place the stent in a position that bridg- 
es the diseased portion of the vessel. Various construc- 
tions and designs of stents are known. U.S. Patent No. 
4, 1 40, 1 26 describes a technique for positioning an elon- 
15 gated cylindrical stent at a region of an aneurysm to 
avoid catastrophic failure of the blood vessel wall, the 
stent being a cylinder that expands to an implanted con- 
figuration after insertion with the aid of a catheter. Other 
such devices are illustrated in U.S. Patents No. 
20 4,787,899 and No. 5,104,399. U.S. Patents No. 
4,503,569 and No. 4,512,338 show spring stents which 
expand to an implanted configuration with a change in 
temperature. It is implanted in a coiled configuration and 
then heated in place to cause the material of the spring 
25 to expand. Spring-into-place stents are shown in U.S. 
Patent No. 4,580,568. U.S. Patent No. 4,733,665 shows 
a number of stent configurations for implantation with 
the aid of a balloon catheter. U.S. Patent No. 5,019,090 
shows a generally cylindrical stent formed from a wire 
30 that is bent into a series of tight turns and then spirally 
wound about a cylindrical mandrel to form the stent. 
When radially outwardly directed forces are applied to 
the stent, such as by the balloon of an angioplasty cath- 
eter, the sharp bends open up and the stent diameter 
35 enlarges. U.S. Patent No. 4,994,071 describes a bifur- 
cating stent having a plurality of wire loops that are in- 
terconnected by an elongated wire backbone and/or by 
wire connections and half hitches. 
[0005] Stents themselves often do not encourage nor- 
40 mal cellular invasion and can lead to undisciplined de- 
velopment of cells in the stent mesh, with rapid devel- 
opment of cellular hyperplasia. Grafts alone do not pro- 
vide adequate support in certain instances. Copending 
application of Jean-Pierre Dereume, Serial No. 112,774, 
45 entitled "Luminal Graft Endoprostheses and Manufac- 
ture Thereof describes grafts that have the ability to 
carry out dilatation and/or support functions. An expand- 
able tubular support component and an elastomeric 
graft component are combined into a single device 
so wherein the graft material is secured to either or both of 
the internal and external surfaces of the expandable 
support component. The graft material is produced by 
a spinning technique such as that described in U.S. Pat- 
ent No. 4,475,972. Also, luminal endoprostheses with 
55 an expandable coating on the surface of external walls 
of radially expandable tubular supports are proposed in 
U.S. Patents No. 4,739,762 and No. 4,776,337. In these 
two patents, the coating is made from thin elastic poly- 
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urethane, Teflon film or a film of an inert biocompatible 
material. A. Balko et al., "Transfemoral Placement of In- 
traluminal Polyurethane Prosthesis for Abdominal Aor- 
tic Aneurysm", Journal of Surgical Research, 40, 
305-309, 1986, and U.S. Patents No. 5,01 9,090 and No. 
5,092,877 mention the possibility to coat stent materials 
with porous or textured surfaces for cellular ingrowth or 
with non-thrombogenic agents and/or drugs. 
[0006] EP-A-0551 1 79 discloses a bilateral intra-aortic 
bypass graft that comprises two separate tubular grafts 
which can be intraluminally delivered to the aorta. Each 
graft is secured to a respective expandable tubular 
member which can be delivered in a radially com- 
pressed state and then expanded in situ to secure the 
respective graft to the aorta, such that the two tubular 
members engage one another. 
[0007] WO-A-95/1 3033 discloses an intraluminal vas- 
cular graft structure comprising a flexible tubular body 
formed of biocompatible material and a frame structure, 
having circumferential and longitudinal support struc- 
tures. Said tubular body may include one or more leg 
portions suitable for repairing bifurcated vessels, which 
leg portions are integral with the flexible tubular body 
and may be equipped with their own supporting struc- 
tures. 

[0008] According to one aspect of the present inven- 
tion there is provided a multi-component branching ex- 
pandable endoluminal graft according to claim 1 below. 
[0009] According to a second aspect of the present 
invention there is provided a branching expandable sup- 
portive endoluminal graft as claimed in claim 15 below. 
[0010] In yet another aspect of the present invention, 
a method for manufacturing a branched tubular support- 
ing component for an endoluminal graft as claimed in 
claim 28 below is provided. 

[0011] Thus, by the present invention, grafts which 
are expandable and supportive are provided that ex- 
pand from a first diameter to a second diameter which 
is greater than the first. When it is at its first diameter, 
the expandable supportive graft is of a size and shape 
suitable for insertion into the desired body passageway. 
The material of the graft is substantially insert and pref- 
erably has a generally cylindrical cover and/or lining 
generally over the outside and/or inside surface of the 
expandable supportive component. Preferably, the cov- 
er and/or lining is especially advantageous because it 
is compliant or elastomeric and porous to encourage de- 
sirable growth of tissue thereinto in order to assist in 
non-rejecting securement into place and avoidance of 
stenosis development. The porous liner and/or cover 
material is compliant or elastomeric enough to allow for 
expansion by up to about 2 to 4 times or more of its un- 
expanded diameter. Components of the branched or bi- 
furcated expandable supportive endoluminal graft pref- 
erably are deployable separately such that each com- 
ponent is properly positioned with respect to the other 
into the desired branched or bifurcated arrangement. 
One of the components has a portion which has at least 
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one longitudinally disposed indent to generally define at 
least two leg portions for receiving one of the other com- 
ponents. 

[0012] It is a general object of the present invention 
s to provide an improved branched endoluminal graft that 
is expandable in place and, once expanded, is self-sup- 
porting. 

[0013] Another object of this invention is to provide 
biocompatible grafts having a plurality of components 
10 that are separately expandable in vivo and that are sup- 
portive once so expanded. 

[0014] Another object of the present invention is to 
provide an improved expandable reinforced graft that is 
delivered by way of introducers, balloon catheters or 
T5 similar devices, and which facilitates good tissue in- 
growth. 

[001 5] Another object of this invention is to provide an 
improved endoluminal graft which fully covers diseased 
or damaged areas for carrying out luminal repairs or 

20 treatments, such as repair of aneurysms. 

[0016] Another object of the present invention is to 
provide an improved endoluminal graft wherein the en- 
doprosthesis is substantially enclosed within biocom- 
patible compliant material which is presented to the sur- 

25 rounding tissue and blood or other body fluid. 

[0017] Another object of the present invention is to 
provide a self-expanding reinforced graft device that is 
delivered in its elongated and compressed state from 
within a tubular member and deployed by moving same 

30 out of the tubular member, which device is especially 
suitable for component deployment. 
[001 8] Another object of this invention is to provide a 
bifurcated trunk component that is deployed in a col- 
lapsed state and expanded in vivoto a branched device 

35 for use in treatment and/or repair at branched vessel lo- 
cations. 

[0019] A further object of the present invention is to 
provide a component branched endoluminal graft hav- 
ing a longitudinally creased trunk component and at 

40 least one cylindrical branch component, which compo- 
nents are expanded separately after endoluminal deliv- 
ery and which form a bifurcated graft once positioned 
with respect to each other and expanded. 
[0020] Another object of this invention is to provide an 

45 improved method of forming a branched endoluminal 
graft incorporating a longitudinal creasing procedure. 
[0021] These and other objects, features and advan- 
tages of this invention will be clearly understood through 
a consideration of the following detailed description. 

so [0022] Following is a description by way of example 
only with reference to the accompanying drawings of 
methods of carrying the present invention into effect. 

Figs. 1 , 2, 3 and 4 illustrate a component branched 
55 graft and various stages of its separate, component 
deployment within a body vessel to repair an aneu- 
rysm, Figs. 1 and 2 showing deployment of a pre- 
ferred branched, longitudinally indented trunk com- 
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ponent, and Figs. 3 and 4 showing separate deploy- 
ment ot two branch components within the trunk 
component; 

Fig. 5 is a top plan view of a branching trunk com- 
ponent in accordance with the invention; 
Fig. 6 is a cross-sectional view along the line 6-6 ot 
Fig. 5; 

Fig. 7 is a side elevational view of the branching 
trunk component as illustrated in of Figs. 5 and 6 ; 
Fig. 8 is an end view of the structure as shown in 
Fig. 7 ; 

Fig. 9 is a perspective, generally exploded view of 
an example of a fixture suitable for forming the lon- 
gitudinal crease in the trunk component according 
to the present invention; 

Fig. 1 0 is a longitudinal broken-away view of the fix- 
ture of Fig. 9 with a braided cylindrical tube posi- 
tioned therein; 

Fig. 11 is a view generally in accordance with Fig. 
10, showing formation of opposing crease indents 
in the braided cylindrical tube during formation of 
the preferred trunk component; 
Fig. 1 2 is a top plan view showing assembly of sup- 
portive endoprosthesis leg components into a 
branching trunk component according to the inven- 
tion; and 

Fig. 1 3 is an end view of the structure as shown in 
Fig. 12. 

[0023] A bifurcated endoprothesis or expandable 
supportive graft is one in which the separate compo- 
nents are each expandable supportive graft members. 
These separate components are illustrated in Fig. 1 
through Fig. 4 which also illustrate their separate de- 
ployment with respect to each other within an aortic 
trunk. Same is shown in connection with treating an an- 
eurysm such as an abdominal aorto-iliac aneurysm. The 
device includes a trunk component 101 which, in the il- 
lustrated use, is designed to extend from below the renal 
arteries to a location between the proximal neck of the 
aneurysm and the aorto-iliac bifurcation. It will be un- 
derstood that this trunk component could also be shorter 
so that it terminates just below the proximal neck of the 
aneurysm, for example of a length which terminates 
within a dent or crease 1 24. In addition, the component 
bifurcated expandable supportive graft of this embodi- 
ment is self-expanding and is deployed by means an 
introducer containing compressed expandable support- 
ive graft components. 

[0024] More particularly, and with reference firstly to 
Fig. 1, a guidewire 102 is first inserted in accordance 
with known procedures so as to traverse the aneurysm 
103. Next, an introducer, generally designed as 104 
having the trunk component therewithin in a radially 
compressed state is inserted over the guidewire 102. 
The introducer is maneuvered such that it is properly 
positioned as desired, in this case at a location distal of 
the distal end of the aneurysm. Then, the sheath 105 of 



the introducer is withdrawn, such as by sliding it in a 
proximal direction while the remainder of the introducer 
104 remains in place. As the sheath is withdrawn, the 
trunk 101 expands, eventually achieving the deployed 

5 or implanted position shown in Fig. 2. At this stage, the 
distal portion 106 of the trunk is well anchored into the 
blood vessel wall and is suitably deployed. 
[0025] Fig. 3 shows an introducer, generally designat- 
ed as 107, having an independent tubular expandable 

10 supportive graft leg component 108 (Fig. 4) radially 
compressed therewithin. In this illustrated embodiment, 
this leg component is an iliac component of the bifurcat- 
ed supportive graft being assembled within the body 
vessel. The introducer 107 is advanced until this iliac 

is component is moved into a leg 109 of the already de- 
ployed trunk component 101. This positioning is illus- 
trated in Fig. 4. It will be noted that the iliac tubular sup- 
portive graft component 1 08 extends from well within the 
leg 109 to a location proximal of the aneurysm in the 

20 iliac artery 110. 

[0026] In a previous step, a guidewire had been 
passed through the appropriate vessel to iliac artery 1 1 2 
until it crossed the aneurysm 1 03, while passing through 
the other leg 11 3 of the deployed trunk component 101 . 

25 When the introducer for the previously radially com- 
pressed iliac component 115 had been removed, the 
component 115 had expanded radially and was de- 
ployed. Thus, the entirety of the bifurcated endopros- 
thesis or expandable supportive graft in accordance 

30 with this embodiment is fully deployed and assembled 
together as shown in Fig. 4, as well as generally depict- 
ed in Figs. 12 and 13. 

[0027] It will be noted that it is not required to actually 
attach the trunk component 101 and the tubular compo- 

35 nents 108, 115 together. In other words, these compo- 
nents are generally telescopically positioned with re- 
spect to each other. This telescopic feature allows some 
slippage between the trunk component and the tubular 
leg components, thereby providing a telescopic joint 

40 which functions as a slip bearing. It will be appreciated 
that it is generally desirable to firmly anchor portions of 
the bifurcated endoprosthesis within healthy vessel wall 
tissue. This can be achieved by the hoop strength of the 
supportive graft or by taking measures to enhance hoop 

45 strength at its ends, or by providing grasping structures 
such as hooks, barbs, flared ends and the like. During 
pulsetile blood flow and possibly during exercise by the 
person within which the endoprosthesis is implanted, 
tension and elongation forces are imparted to the endo- 

50 prosthesis. In structures that do not have a telescopic 
joint or some other means to relieve the stress devel- 
oped by this tension, a considerable amount of stress 
can be placed on the anchoring sites and/or the attach- 
ment components, potentially allowing for dislodgement 

55 at the anchoring sites or breakage of attachment com- 
ponents. 

[0028] Figs. 5, 6, 7 and 8 further illustrate a trunk com- 
ponent 1 01 . It includes a common trunk portion 1 1 8 and 
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a branched portion, generally designated as 119. The 
branched portion includes the legs 109 and 113. In this 
embodiment, a further common trunk portion 120 is lo- 
cated opposite the other common trunk portion 118 and 
extending from the branched portion 119. Thus, the s 
overall configuration of the trunk component is that of a 
double-lumen length located between two single-lumen 
lengths. The common trunk portion 118 can be posi- 
tioned, for example, in the aortic artery, the branched 
portion 119 provides a bifurcation structure to direct 10 
blood flow into the two iliac arteries, and the further com- 
mon trunk portion 120 facilitates deployment of the leg 
components into the branched portion 119, acting in the 
nature of a funnel for each guidewire, introducer and 
contracted leg component. is 
[0029] Trunk component 101 includes a stent or tubu- 
lar supporting component 121. Also included is a liner, 
generally designated as 122. A further liner 123 prefer- 
ably is located interiorly of the liner 122. Liners 122, 123 
are secured within the stent component 121 in order to 20 
provide proper porosity for an endoprosthesis. 
[0030] Trunk component 1 01 includes one or more in- 
dents, such as indent 124 and indent 125. A third, a 
fourth, or further indents can be provided depending up- 
on the degree of branching desired. It will be appreciat- 25 
ed that one or more tubular expandable supportive leg 
graft components will be provided in order to slide into 
the branched passageways which are thus defined by 
the indent(s). In the illustrated embodiment, one such 
leg component 108 slidingly engages an opening 126 30 
of the trunk component leg 1 09, while a second leg com- 
ponent 115 slidingly and expansively fits within opening 
127 of the leg component 115. 
[0031] The prosthesis as discussed is deployed to re- 
place or repair tubular bodies such as blood vessels, 35 
tracheas, ureters and the like, accommodating more 
than one conduit in order to divert flow to other branches 
of the tubular body. This allows for repair of a bifurcated 
area which is difficult to repair using a single-lumen de- 
vice or a plurality of individual single-lumen devices. It 40 
is suitable for repair of damages branched conduits or, 
conversely, to repair conduits which converge into a sin- 
gle branch. 

[0032] A preferred use for the bifurcating endoluminal 
grafts discussed herein is for insertion into a branching 45 
blood vessel. Same is typically suitable for use in the 
coronary vasculature (the right, left common, left ante- 
rior descending, and circumflex coronary arteries and 
their branches) and the peripheral vasculature (branch- 
es of the carotid, aorta, femoral, popliteal arteries and so 
the like). These bifurcated devices are also suitable for 
implantation into other branching vessels such as in the 
gastrointestinal system, the tracheobronchial tree, the 
biliary system, and the genitourinary system. 
[0033] It will be appreciated that the expandable sup- 55 
portive grafts in accordance with the present invention 
will dilate and/or support blood vessel lesions and other 
defects or diseased areas, including at or in proximity to 



sites of vascular bifurcations, branches and/or anasto- 
moses. The expandable supportive graft is an integral 
structure that incorporates the expandable support 
component into the wall or walls of the elastomeric graft. 
Covers and/or linings that make up the grafts interface 
with body components that facilitate normal cellular in- 
vasion without stenosis or recurrent stenosis when the 
graft is in its expanded, supportive orientation. The graft 
material is inert and biocompatible. The expandable 
supportive graft can be expanded from a smaller diam- 
eter insertion configuration to a larger diameter implan- 
tation configuration by the application of radially out- 
wardly directed forces provided by expanding the endo- 
prosthesis with a balloon catheter, using an ejection 
tube that allows a spring-into-place structure to be de- 
ployed from the end of a catheter into its expanded con- 
figuration, or by using a support component made of cer- 
tain alloys exhibiting thermotransition characteristics by 
which they expand when heated, for example. 
[0034] In addition to the support component struc- 
tures illustrated herein, support structures include oth- 
ers having spring characteristics and those having a coil 
with circumferentially oriented fingers such as shown in 
Gianturco U.S. Patent No. 4,800,882, incorporated by 
reference hereinto. U.S. Patents No. 5,061,275, No. 
5,219,355 and No. 5,336,500 relate to expanding or 
self-expanding endoluminal devices. Typically, these 
devices center on the use of a metallic structure impart- 
ing expansion attributes. U.S. Patents No. 4,994,071 
and No. 5,360,443 describe bifurcated devices which 
use expandable metallic stent structures and textile ma- 
terials allowing branching of fluid flow. In general, ma- 
terials of these patents, incorporated by reference here- 
into, can be utilized in constructing components of the 
present invention. 

[0035] More specifically, the tubular supportive com- 
ponent preferably is a braided tubular stent body made 
of metal alloy or any other material that is flexible, while 
being rigid and resilient when thus braided. Spring-type 
metals are typically preferred, such as stainless steel, 
titanium, stainless steel alloys, cobalt-chromium alloys, 
including alloys such as Elgiloy®, Phynox® and Coni- 
chrome®. Thermal transition or memory function alloys 
such as nickel-titanium alloys including Nitinol® are also 
suitable. Malleable metals including tantalum would be 
especially suitable for a structure that is not self-expand- 
ing. 

[0036] Concerning the materials for the liner(s), they 
are typically polymeric materials in the form of a mem- 
brane or textile-like material, the objective being to re- 
duce the porosity of the stent for proper tissue ingrowth 
and fluid tightness. Exemplary polymeric materials in- 
clude polyesters such as polyethylene terephthalate, 
polyolefins such as polypropylene, or elastomeric ma- 
terials such as polyurethane or silicone rubber. Combi- 
nations of these materials are also possible. In an es- 
pecially preferred arrangement, the liner 122 which en- 
gages the tubular supportive component 1 21 is made of 
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a double tricot polyester mesh knit, typically a Dacron® 
type ot material, while the interior liner is made ot a poly- 
urethane such as Corethane® polymer polycarbonate 
urethane of Corvita Corporation. In an especially pre- 
ferred arrangement, a thin coating or cover of polymer 
is provided over the braided wires of the tubular sup- 
portive component. A preferred polymer in this regard 
is a polycarbonate urethane. 

[0037] In addition, various surface treatments can be 
applied to render the surfaces of the expandable sup- 
ported graft more biocompatible. Included are the use 
of pyrolytic carbon, hydrogels and the like. The surface 
treatments can also provide for the elution or immobili- 
zation of drugs such as heparin, antiplatelet agents, an- 
tiplatelet-derived growth factors, antibiotics, steroids, 
and the like. Additionally, the coating and/or liner can be 
loaded with drugs such as those discussed herein, as 
well as lytic agents in order to provide local drug therapy. 
[0038] It will be noted that the indent(s) such as in- 
dents 124, 125 are longitudinally disposed and gener- 
ally define at least two leg portions, each with a diameter 
less than the diameter of the main body. Each indent 
has an internal longitudinal surface such as longitudinal 
edge 128, 1 29. These edges can be in contact with one 
another. If desired, they can be secured together such 
as with sutures, adhesives, wires, clips or the like (not 
shown). One or two such indents or creases produce an 
asymmetrical or a symmetrical bifurcation as desired. In 
another exemplary approach, three indents would form 
a trif urcated device. Additional creases can be provided 
insofar as is allowable by the braided wire mesh density 
and diameter. 

[0039] Whatever the number of indents, the deforma- 
tion of the braided tubular body reduces the cross-sec- 
tional area from that of the main trunk body to that of 
each branched area. The total cross-sectional area of 
the branching tubular bodies should be equal to or great- 
er than 40% of the cross -sectional area of the main trunk 
body. Preferably, this area should be greater than about 
70% in order to prevent any significant pressure differ- 
ences along the device once deployed and implanted. 
For example, in a typical human, the cross-sectional ar- 
ea of the abdominal aorta is reduced by only about 20% 
when opening into the common iliac arteries. 
[0040] Fig. 9 illustrates a fixture suitable for use in 
forming the indent or indents as permanent deforma- 
tions of the braided mesh cylinder which is the tubular 
supportive component. Fixture 131 in the configuration 
as illustrated is used for shaping a symmetrical bifurcat- 
ed design. The braided cylinder is longitudinally com- 
pressed and placed over the mandrel 1 32, this place- 
ment being generally shown in Fig. 10. End caps 133, 
134 lock the tubular supportive component 121 in its 
compressed state. Same is then placed into the fixture 
131, as generally shown in Fig. 9 . Slits 135 are posi- 
tioned parallel to the longitudinal axis and on opposite 
sides. This permits the slipping of blades 136, 137 into 
the fixture 1 31 and thus into engagement with the tubu- 



lar supportive component. Edges 1 38, 1 39 of the blades 
then engage and crease the tubular supportive compo- 
nent 121 between the blade edges 138, 139 and the 
troughs 141, 142 of the mandrel 132. 
5 [0041] It will be appreciated that the length of the 
blade edges 138, 139 can be varied in order to create 
a desired length of deformation on the main body of the 
trunk component. In addition, branching areas thus 
formed can be made of different sizes by varying the 
10 size of the individual cylindrical components of the man- 
drel 132 so they are not identical as shown in Fig. 9. A 
larger sized mandrel cylinder will result in the formation 
of a larger trunk component leg 109, 113. This would 
typically also include shifting the location of the slits 1 35 
is so that the plane of blade insertion will line up with the 
troughs. It will be appreciated that the trifurcated ar- 
rangement is achieved by a three-component mandrel 
and three slits and blades that are 120° apart. Similarly, 
a four-branched structure would include four of each 
20 features, spaced 90° apart. 

[0042] In a preferred arrangement, the thus deformed 
braided tubular supportive component is chemically and 
heat processed in order to set the desired diameter and 
mechanical properties of the main body. Once this flex- 
25 Me metallic stent with conformed shape is thus pre- 
pared, it is preferably lined as discussed elsewhere 
herein. It will be noted that the illustrated tubular braided 
mesh has a main cross-sectional area and has an out- 
ward flair at both ends. The braided structure is advan- 
ce tageously accommodated by the serrated structure of 
the blade edges 138, 139 in that the wire elements of 
the braid are grasped and secured at the ends of the 
bifurcation. 

35 Example I 

[0043] This example illustrates the formation of a 
branched expandable supportive endoluminal graft hav- 
ing an expanded internal diameter of 10 mm and which 

40 is bifurcated to accommodate two endoluminal support- 
ive graft legs of 5 to 7 mm in diameter. A liner of non- 
woven polycarbonate urethane (Corethane®) was spun 
by winding over a mandrel, generally in accordance with 
U.S. Patent No. 4,475,972. In this instance, the liner 

45 consisted of approximately 400 layers of 'fibers. A bifur- 
cated braided mesh tubular supportive component 
made in a fixture as illustrated in Fig. 9 was spray coated 
using a dilute solution of polycarbonate urethane having 
a hardness grade and a melting point lower than that 

50 used to spin the liner. It was allowed to dry with warm 
air. Several spray coats allow for the formation of an ad- 
hesive layer. 

[0044] The previously prepared polycarbonate ure- 
thane liner was cut to length and placed inside the ad- 
55 hesive-coated bifurcated braided mesh and seated to 
closely fit the bifurcated braided mesh. A mandrel hav- 
ing a shape similar to the inner configuration of the bi- 
furcated mesh was inserted from one end to act as a 
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support. Shrink tubing was slipped over portions of this 
assembly. This assembly was heated to the melting 
point of the polycarbonate urethane adhesive while al- 
lowing the shrink tubing to heat shrink and compress the 
braided mesh against the liner which is supported by the 
shaped mandrel. After cooling, the shrink tubing was re- 
moved and the mandrel slipped out, leaving a complet- 
ed trunk component as described herein. 
[0045] The two endoluminal tubular expandable sup- 
portive graft leg components are prepared in accord- 
ance with a similar procedure which is simpler because 
of the cylindrical shape of these components. 

Example II 

[0046] The procedure of Example I is substantially re- 
peated, except the liner is a double tricot polyester mesh 
net. In a similar arrangement, a trunk component of the 
same structure was formed, except prior to insertion of 
the supporting mandrel, a second, innermost liner of 
polycarbonate urethane is positioned in order to provide 
a double-lined branched component. 

Example III 

[0047] The procedures of Example I and of Example 
II are generally followed, except here the expanded in- 
ner diameter of the trunk component is 25 mm, and the 
cylindrical leg endoluminal grafts are 12-15 mm in diam- 
eter. 



Claims 

1 . A multi-component branching expandable support- 
ive endoluminal graft comprising: 

a plurality of expandable supportive endolu- 
minal components (101,108,115) which are capa- 
ble of individual deployment at a selected location 
within a body vessel, each said supportive endolu- 
minal graft component being radially compressible 
for endoluminal insertion and radially expandable 
for deployment at a desired location within a body 
vessel; 

characterised in that one of said expandable 
supportive endoluminal components is a trunk com- 
ponent (101), said trunk component being generally 
tubular and having a first portion (118) with a given 
diameter and a second portion (119) including a lon- 
gitudinally disposed indent (124) generally defining 
at least two leg portions (109,113), each with a di- 
ameter less than said given diameter, and each said 
leg portion has a leg opening (126,127); 

at least one other of said expandable support- 
ive endoluminal components is a generally cy- 
lindrical supportive leg component (108,115); 
and 



said generally cylindrical supportive leg compo- 
nent, when said leg component and trunk com- 
ponent are deployed within the body vessel, is 
positioned within one of said leg portions of the 
5 trunk component. 

2. The supportive endoluminal graft in accordance 
with claim 1 , wherein said generally cylindrical sup- 
portive leg component (1 08, 1 1 5) has an end portion 

10 which, when deployed, is positioned within said leg 
opening (126,127) of the trunk component. 

3. A multi-component, branching, expandable, sup- 
portive endoluminal graft as claimed in claim 1, 

15 wherein said generally cylindrical supportive leg 
component (108,115) has an end portion which, 
when deployed, is telescopically positioned within 
said leg opening (1 26,1 27) of the trunk component. 

20 4. A multi-component, branching, expandable, sup- 
portive endoluminal graft as claimed in claim 1, 
claim 2 or claim 3, wherein said trunk component 
(101 ) has a plurality of said indents (124,125), each 
indent having a longitudinal internal surface, where- 
as in said longitudinal internal surfaces define said leg 
portions (109,113) of said trunk component. 

5. A multi-component, branching, expandable, sup- 
portive endoluminal graft as claimed in any preced- 

30 ing claim, wherein said leg portions (109,113) are 
adapted to receive said generally cylindrical leg 
components (108,115). 

6. The supportive endoluminal graft in accordance 
35 with any preceding claim, wherein said plurality of 

expandable supportive endoluminal components 
are self-expanding. 

7. The supportive endoluminal graft in accordance 
40 with any of claims 1 -5, wherein said plurality of ex- 
pandable supportive endoluminal components can 
be deployed by a radially expandable device. 

8. The supportive endoluminal graft in accordance 
45 with any preceding claim, wherein said generally 

cylindrical supportive component (108,115) in- 
cludes a generally cylindrical supporting member 
and a generally cylindrical liner secured therealong. 



50 9. The supportive endoluminal graft in accordance 
with any preceding claim, wherein said trunk com- 
ponent (101) has a trunk liner (122,123) which in- 
cludes a compliant wall of essentially inert biocom- 
patible material, said trunk liner being attached to 

55 the internal surface of the trunk component, said 
compliant wall having a diameter size that expands 
with said trunk component 
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10. The supportive endoluminal graft in accordance 
with claim 8, wherein said liner of the generally cy- 
lindrical supportive leg component (108,115) is a 
compliant wall of essentially insert biocompatible 
material, said compliant wall being applied onto at 
least the internal surface of the generally cylindrical 
tubular supporting member of the leg component 
(108,115). 

11. The supportive endoluminal graft in accordance 
with any preceding claim, wherein said generally 
cylindrical supportive leg component (108,115), 
when deployed, istelescopically slidably positioned 
within one of said leg portions ( 1 09, 1 1 3) of the trunk 
component. 

12. The supportive endoluminal graft in accordance 
with claim 8, wherein said liner of the leg component 
(108,115) is a compliant wall made from a porous 
material that provides a structure which allows nor- 
mal cellular invasion thereinto from the body vessel 
when implanted therewithin. 

13. The supportive endoluminal graft in accordance 
with claim 12, where said porous material is coated 
with a thin layer of silicone rubber. 

14. The supportive endoluminal graft in accordance 
with any preceding claim, wherein said generally 
cylindrical tubular supportive components 
(108,11 5) include wire strands shaped as intersect- 
ing elongated lengths integral with each other and 
defining openings therebetween to form a braided 
mesh-shaped tubular supporting member. 

15. A branching expandable supportive endoluminal 
graft comprising: 

an expandable supportive endoluminal graft 
component which can be deployed individually at a 
selected location within a body vessel, said support- 
ive endoluminal graft component being radially 
compressible and radially expansible; 

characterised in that said expandable sup- 
portive endoluminal graft component is a trunk com- 
ponent (101) which is generally tubular and has a 
first portion (118) with a given diameter and a sec- 
ond portion (119) including a longitudinally dis- 
posed indent (124) generally defining at least two 
leg portions (109,113), each with a diameter less 
than said given diameter, and each said leg portion 
has a leg opening (126,127). 

16. The supportive endoluminal graft in accordance 
with any of claims 1 to 15, wherein said trunk com- 
ponent has a plurality of said indents (124,125), 
each indent having a longitudinal internal surface, 
and said longitudinal internal surfaces engage each 
other thereby to define said leg portion (1 09, 1 1 3) to 



be generally cylindrical. 

17. The supportive endoluminal graft in accordance 
with claim 16, wherein said longitudinal internal sur- 

5 faces are longitudinal edges that are secured to- 
gether. 

18. The supportive endoluminal graft in accordance 
with claim 15, wherein said trunk component (101) 

10 has a polymeric porous wall (1 22) of essentially in- 
sert biocompatible material, said compliant porous 
wall being applied onto at least said internal surface 
of the tubular supporting component, and said pol- 
ymeric wall has a longitudinally disposed crease 

is which lies along said indent (1 24) of the trunk com- 
ponent. 

19. The supportive endoluminal graft in accordance 
with claim 1 or claim 15, wherein said trunk compo- 

20 nent (101) includes a third portion (120) having a 
diameter approximating said given diameter of the 
first portion (118), and said second portion (119) is 
positioned between said first portion and said third 
portion. 

25 

20. The supportive endoluminal graft in accordance 
with claim 19, wherein said first portion (118) and 
said third portion (120) are each generally cylindri- 
cal. 

30 

21. The supportive endoluminal graft in accordance 
with claim 1 2 or claim 1 8, wherein said porous ma- 
terial of said compliant wall is an elastomeric poly- 
mer. 

35 

22. The supportive endoluminal graft in accordance 
with any one of claims 12, 18 or 21, wherein said 
porous material of said compliant wall is a polycar- 
bonate urethane. 

40 

23. The supportive endoluminal graft in accordance 
with claim 9 or claim 18, wherein said trunk wall in- 
cludes an interior liner (123) and an intermediate 
liner (1 22) between said interior liner and said tubu- 

45 lar supporting component. 

24. The supporting endoluminal graft in accordance 
with any preceding claim, wherein said trunk com- 
ponent includes a plurality of wire strands with open 

so areas therebetween to form a braided mesh. 

25. The supportive endoluminal graft in accordance 
with claim 24, wherein said wire strands include a 
plurality of individual strands which are longitudinal- 

55 ly adjacent to and in contact with each other in a 
braided, crossing configuration. 

26. The supportive endoluminal graft in accordance 
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with any preceding claim, wherein the endoluminal 
graft is subjected to surface treatment with a com- 
pliant adhesive-like polymer. 

27. The supportive endoluminal graft in accordance 
with claim 26, wherein the compliant adhesive-like 
polymer is a polycarbonate urethane. 

28. A method for manufacturing a branched tubular 
supporting component for an endoluminal graft, 
comprising: 

forming an expandable tubular supportive en- 
doluminal graft component, said component being 
a trunk component (101), characterised by crimping 
at least one longitudinal portion (1 1 9) of said tubular 
supportive component to form at least one longitu- 
dinal disposed indent (124) therein to provide at 
least two leg portions (109,113), each with a diam- 
eter less than the diameter of the trunk component 
and each said leg portion having a leg opening 
(126,127). 

29. A method as claimed in claim 2B, wherein one lon- 
gitudinally disposed indent (124) is formed to pro- 
vide a double lumen portion (119) of said tubular 
supportive component. 

30. A method as claimed in claim 28, wherein two lon- 
gitudinally disposed indents are formed to provide 
a triple lumen portion of said tubular supportive 
component. 

31. A method as claimed in claim 28, wherein two lon- 
gitudinally disposed indents (124,125) are formed 
to provide a double lumen portion of said tubular 
supportive component. 

32. A method as claimed in claim 28, wherein three lon- 
gitudinally disposed indents are formed to provide 
a quadruple lumen portion of said tubular support- 
ive component. 

33. A method as claimed in any of claims 28-32, where- 
in said tubular supportive component comprises a 
cylindrical braided mesh tube that is made by braid- 
ing metal strands into a cylindrical member. 

34. A method as claimed in any of claims 28-33, further 
comprising the step of attaching an adhesive layer 
to the inside surface of the crimped tubular support- 
ive component. 

35. A method as claimed in claim 34, further comprising 
the step of inserting a polymeric pliant tube within 
the crimped tubular supportive component into en- 
gagement with said adhesive layer. 

36. A method as claimed in claim 35, further comprising 



the step of applying pressure to secure the polymer- 
ic compliant tube onto the inside surface of the 
crimped tubular supportive component and to form 
a crease in the polymeric compliant tube that gen- 
s erally conforms in shape and size to the indent of 
the crimped tubular supportive component. 

37. A method as claimed in any of claims 28-36, where- 
in said crimping step defines at least two leg por- 
ta tions (109,113), each leg portion defining a leg 
opening (126,127) having an internal diameter less 
than that of the tubular supportive component prior 
to said crimping step; and further comprising the 
step of forming a generally cylindrical supporting leg 
15 component (108,115) that includes a tubular sup- 
porting member having an external diameter that is 
less than the internal diameter of a leg opening 
(1 26, 1 27) of the crimped tubular supportive compo- 
nent. 

20 

Patentanspruche 

1. Mehrkomponenten verzweigtes aufweitbares stut- 
25 zendes endoluminales Implantat umfassend: 

eine Mehrzahl aufweitbarer stutzender endolumi- 
naler Komponenten (101, 108, 115), die fur einen 
individuellen Einsatz an einer ausgewahlten Stelle 
innerhalb eines KorpergefaBes geeignet sind, wo- 
30 bei jede stutzende endoluminale Implantatskompo- 
nente radial kompressibel zur endoluminalen Ein- 
fuhrung und radial aufweitbar zum Einsatz an einer 
gewunschten Stelle innerhalb eines KorpergefaBes 
ist; 

35 dadurch gekennzeichnet, daft 

eine der aufweitbaren stutzenden endolumina- 
len Komponenten eine Truncuskomponente 
(101 ) ist, wobei die Truncuskomponente im all- 

40 gemeinen rohrformig ist und einen ersten Ab- 

schnitt (118) aufweist mit einem gegebenen 
Durchmesser und einen zweiten Abschnitt 
(119) aufweist, der eine longitudinal angeord- 
nete Vertiefung (124), die im allgemeinen min- 

45 destens zwei Schenkelabschnitte (109, 113) 

definiert, einschlieBt, mit jeweils einem Durch- 
messer, der geringer als der vorgegebene 
Durchmesser ist und jeder Schenkelabschnitt 
eine Schenkeloffnung (126, 127) aufweist; 

50 mindestens eine andere der aufweitbaren stut- 

zenden endoluminalen Komponenten eine im 
allgemeinen zylindrisch stutzende Schenkei- 
komponente (108, 115) ist; und 
die im allgemeinen zylindrisch stutzende 

55 Schenkelkomponente innerhalb eines der 

Schenkelabschnitte der Truncuskomponente 
angeordnet ist, wenn die Schenkelkomponente 
und die Truncuskomponente innerhalb des 
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KorpergefaBes eingesetzt werden. 

2. Stutzendes endoluminales Implantat gemaB An- 
spruch 1, wobei die im allgemeinen zylindrische 
stutzende Schenkelkomponente (108, 115) einen 
Endabschnitt aufweist, der, wenn er eingesetzt ist, 
innerhalb der Schenkeloff nung (1 26, 1 27) der Trun- 
cuskomponente angeordnet ist. 

3. Mehrkomponenten verzweigtes aufweitbares stut- 
zendes endoluminales Implantat nach Anspruch 1 , 
wobei die allgemein zylindrische stutzende Schen- 
kelkomponente (108, 115) einen Endabschnitt auf- 
weist, der, wenn er eingesetzt ist, teleskopartig in- 
nerhalb der Schenkeloff nung (126, 127) der Trun- 
cuskomponente angeordnet ist. 

4. Mehrkomponenten verzweigtes aufweitbares stut- 
zendes endoluminales Implantat nach Anspruch 1 , 
Anspruch 2 oder Anspruch 3, wobei die Truncus- 
komponente (101) eine Mehrzahl der Vertiefungen 
(124, 125) aufweist, wobei jede Vertiefung eine lon- 
gitudinale interne Oberflache hat, wobei die longi- 
tudinalen internen Oberflachen die Schenkelab- 
schnitte (109, 113) der Truncuskomponente defi- 
nieren. 

5. Mehrkomponenten verzweigtes aufweitbares stut- 
zendes endoluminales Implantat nach irgendeinem 
der vorhergehenden Anspruche, wobei die Schen- 
kelabschnitte (109, 113) angepaBt sind, urn die all- 
gemein zylindrischen Schenkelkomponenten (108, 
115) aufzunehmen. 

6. Stutzendes endoluminales Implantat nach irgend- 
einem der vorhergehenden Anspruche, wobei die 
Mehrzahl der aufweitbaren stutzenden endolumi- 
nalen Komponenten selbstaufweitend sind. 

7. Stutzendes endoluminales Implantat nach irgend- 
einem der Anspruche 1-5, wobei die Mehrzahl der 
aufweitbaren stutzenden endoluminalen Kompo- 
nenten durch ein radial aufweitbares Gerat einge- 
setzt werden konnen. 

8. Stutzendes endoluminales Implantat nach irgend- 
einem der vorhergehenden Anspruche, wobei die 
im allgemeinen zylindrische stutzende Komponen- 
te (108, 115) ein im allgemeinen zylindrisches stut- 
zendes Teil und eine im allgemeinen zylindrische 
Auskleidung, die dort entlang befestigt ist, ein- 
schlieBt. 



9. Stutzendes endoluminales Implantat nach irgend- 
einem der vorhergehenden Anspruche, wobei die 
Truncuskomponente (101) eine Truncusausklei- 
dung (122, 123) aufweist, die eine nachgiebige 
Wand von im wesentlichen inertem, biologisch 



kompatiblem Material aufweist, wobei die Trun- 
cusauskleidung auf der internen Oberflache der 
Truncuskomponente angebracht ist und die nach- 
giebige Wand eine DurchmessergroBe aufweist, 
5 die sich mit der Truncuskomponente aufweitet. 

10. Stutzendes endoluminales Implantat nach An- 
spruch 8, wobei die Auskleidung der im allgemei- 
nen zylindrischen stutzenden Schenkelkomponen- 

10 te (108, 115) eine nachgiebige Wand von im we- 
sentlichen inertem, biologisch kompatiblem Materi- 
al ist, und wobei die nachgiebige Wand auf minde- 
stens der internen Oberflache des im allgemeinen 
zylindrischen rohrformigen stutzenden Teils der 

is Schenkelkomponente (108, 115) aufgebracht ist. 

11. Stutzendes endoluminales Implantat nach einem 
der vorhergehenden Anspruche, wobei die im all- 
gemeinen zylindrische stutzende Schenkelkompo- 

20 nente (1 08, 1 1 5) teleskopartig gleitbar innerhalb ei- 
ner der Schenkelabschnitte (1 09, 1 1 8) der Truncus- 
komponente angeordnet ist, wenn sie eingesetzt 
wird. 

25 12. Stutzendes endoluminales Implantat nach An- 
spruch 8, wobei die Auskleidung der Schenkelkom- 
ponente (108, 115) eine nachgiebige Wand ist, die 
aus einem porosen Material hergesteilt ist, das eine 
Struktur bereitstellt, die eine normale zellulare In- 

30 vasion dort hinein von dem KorpergefaB aus er- 
moglicht, wenn es darin implantiert ist. 

13. Stutzendes endoluminales Implantat nach An- 
spruch 1 2, wobei das porose Material mit einer dun- 

35 nen Schicht aus Silikongummi gedeckt ist. 

14. Stutzendes endoluminales Implantat nach irgend- 
einem der vorhergehenden Anspruche, wobei die 
im allgemeinen zylindrischen rohrformigen stutzen- 

40 den Komponenten (108, 115) Drahtstrange ein- 
schlieBen, die als sich kreuzende, langgestreckte, 
miteinander integrate Langen gestaltet sind und 
Offnungen dazwischen definieren, urn ein geflocfv 
tenes maschenfdrmiges rohrformiges stutzendes 

45 Teil zu bilden. 

15. Verzweigtes aufweitbares stutzendes endolumina- 
les Implantat umfassend: eine aufweitbare stutzen- 
de endoluminale Implantatskomponente, die indivi- 

50 duell an einer ausgewahlten Stelle innerhalb eines 
KorpergefaBes eingesetzt werden kann, wobei die 
stutzende endoluminale Implantatskomponente ra- 
dial kompressibel und radial aufweitbar ist; dadurch 
gekennzeichnet, daB die aufweitbare stutzende en- 

55 doluminale Implantatskomponente eine Truncus- 
komponente (101) ist, die im allgemeinen rohrfor- 
mig ist und die einen ersten Abschnitt (118) mit ei- 
nem vorgegebenen Durchmesser und einen zwei- 
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ten Abschnitt (119) einschlieGt, der eine longitudinal 
angeordnete Vertiefung (1 24) einschlieGt, die im all- 
gemeinen mindestens zwei Schenkelabschnitte 
(109, 113) definiert mit jeweils einem Durchmesser, 
der geringer als der vorgegebene Durchmesser ist, 
und wobei jeder der Schenkelabschnitte eine 
Schenkeloffnung (126, 127) aufweist. 

16. Stutzendes endoluminales Implantat nach irgend- 
einem der Anspruche 1-15, wobei jede Truncus- 
komponente eine Mehrzahl der Vertiefungen (124, 
1 25) aufweist, und jede Vertiefung eine longitudina- 
le interne Oberflache aufweist und die longitudina- 
len internen Oberflachen miteinander in Eingriff ste- 
hen, um dadurchden Schenkelabschnitt (109, 113) 
der im allgemeinen zylindrisch sein soil, zu definie- 
ren. 

17. Stutzendes endoluminales Implantat nach An- 
spruch 16, wobei die longitudinalen internen Ober- 
flachen longitudinale Rander sind, die aneinander 
befestigt sind. 

18. Stutzendes endoluminales Implantat nach An- 
spruch 15, wobei die Truncuskomponente (101) ei- 
ne polymere porose Wand (122) von im wesentli- 
chen inertem biologisch kompatiblem Material auf- 
weist, die nachgiebige porose Wand auf minde- 
stens der internen Oberflache der rohrfdrmig stut- 
zenden Komponente angebracht ist und die poly- 
mere Wand eine longitudinal angeordnete Falte 
aufweist, die entlang der Vertiefung (1 24) der Trun- 
cuskomponente liegt. 

19. Stutzendes endoluminales Implantat nach An- 
spruch 1 oder Anspruch 15, wobei die Truncuskom- 
ponente (101) einen dritten Abschnitt (120) ein- 
schlieGt, der einen Durchmesser aufweist, der sich 
einem vorgegebenen Durchmesser des ersten Ab- 
schnittes (118) nahert, und wobei der zweite Ab- 
schnitt (119) zwischen dem ersten Abschnitt und 
dem dritten Abschnitt angeordnet ist. 

20. Stutzendes endoluminales Implantat nach An- 
spruch 19, wobei der erste Abschnitt (118) und der 
dritte Abschnitt (120) jeder im allgemeinen zylin- 
drisch ist. 

21. Stutzendes endoluminales Implantat nach An- 
spruch 12 oder Anspruch 18, wobei das porose Ma- 
terial der nachgiebigen Wand ein elastomeres Po- 
lymer ist. 

22. Stutzendes endoluminales Implantat nach irgend- 
einem der Anspruche 1 2, 1 8 oder 21 , wobei das po- 
rose Material der stutzenden Wand ein Polykarbo- 
naturethan ist. 



23. Stutzendes endoluminales Implantat nach An- 
spruch 9 oder Anspruch 1 8, wobei die Truncuswand 
eine innere Auskleidung (123) und eine Zwischen- 
auskleidung (122) zwischen der inneren Ausklei- 

s dung und dem rohrformigen stutzenden Teil ein- 
schlieGt. 

24. Stutzendes endoluminales Implantat nach irgend- 
einem der vorhergehenden Anspruche, wobei die 

10 Truncuskomponente eine Mehrzahl von Draht- 
strangen mit offenen Flachen dazwischen ein- 
schlieGt, um ein geflochtenes Netz zu bilden. 

25. Stutzendes endoluminales Implantat nach An- 
15 spruch 24, wobei die Drahtstrange eine Mehrzahl 

von Einzelstrangen einschlieGt, die longitudinal be- 
nachbart zueinander und in Kontakt miteinander in 
einer geflochtenen sich kreuzenden Form sind. 

20 26. Stutzendes endoluminales Implantat nach irgend- 
einem der vorhergehenden Anspruche, wobei das 
endoluminale Implantat einer Oberflachenbehand- 
lung mit einem nachgiebigen klebstoffartigen Poly- 
mer unterworfen wird. 

25 

27. Stutzendes endoluminales Implantat nach An- 
spruch 26, wobei das nachgiebige klebstoffartige 
Polymer ein Polykarbonaturethan ist. 

30 28. Verfahren zur Herstellung einer verzweigten rohr- 
formigen stOtzenden Komponente fur ein endolumi- 
nales Implantat, umfassend: 
Bilden einer aufweitbaren rohrformigen stutzenden 
endoluminalen Implantatskomponente, wobei die 

35 Komponente eine Truncuskomponente (101) ist, 
gekennzeichnet durch Wellen mindestens eines 
longitudinalen Abschnitts (119) der rohrformigen 
stutzenden Komponente der Form mindestens ei- 
ner longitudinal angeordneten Vertiefung (124) dar- 

40 in, um mindestens zwei Schenkelabschnitte (109, 
113) mit jeweils einem Durchmesser geringer als 
der Durchmesser der Truncuskomponente bereit- 
zustellen, und wobei jeder der Schenkelabschnitte 
eine Schenkeloffnung (126, 127) aufweist. 

45 

29. Verfahren nach Anspruch 28, wobei eine longitudi- 
nal angeordnete Vertiefung (124) gebildet ist, um 
einen Doppellumenabschnitt (119) der rohrformi- 
gen stutzenden Komponente bereitzustellen. 

so 

30. Verfahren nach Anspruch 28, wobei zwei longitudi- 
nal angeordnete Vertiefungen gebildet sind, um ei- 
nen Tripellumenabschnitt der rohrformigen stutzen- 
den Komponente zu bilden. 

55 

31. Verfahren nach Anspruch 28, wobei zwei longitudi- 
nal angeordnete Vertiefungen (124, 125) gebildet 
sind, um einen Doppellumenabschnitt der rohrfor- 
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migen stutzenden Komponente zu bilden. 

32. Verfahren nach Anspruch 28, wobei drei longitudi- 
nal angeordnete Vertiefungen gebildet sind, urn ei- 
nen Quadrupellumenabschnitt der rohrformigen s 
stutzenden Komponente zu bilden. 

33. Verfahren nach irgendeinem der Anspruche 28-32, 
wobei die rohrformige stutzende Komponente ein 
zylindrisches geflochtenes Netzrohr aufweist, das 10 
durch Flechten von Metallstrangen in ein zylindri- 
sches Teil hergestellt ist. 



15 



34. Verfahren nach irgendeinem der AnsprOche 28-33, 
das weiterhin den Schritt des Anbringens einer ad- 
hasiven Schicht auf der innenseitigen Oberflache 
der gewellten rohrformigen stutzenden Komponen- 
te umfaBt. 



35. Verfahren nach Anspruch 34, das weiterhin den 20 
Schritt des Einfuhrens eines polymeren geschmei- 
digen Rohres innerhalb der gewellten rohrformigen 
stOtzenden Komponente im Eingriff mit der adhasi- 
ven Schicht umfaBt. 

25 

36. Verfahren nach Anspruch 35, das weiterhin den 
Schritt des Anwendensvon Druck aufweist, urn das 
polymere nachgiebige Rohr auf der innenseitigen 
Oberflache der gewellten rohrformigen stutzenden 
Komponente zu befestigen und eine Falte in dem 30 
polymeren nachgiebigen Rohr zu bilden, die im all- 
gemeinen konform mit der Gestalt und GroBe der 
Vertiefung der gewellten rohrformigen stutzenden 
Komponente ist. 

35 

37. Verfahren nach irgendeinem der Anspruche 28-36, 
wobei der Schritt des Wellens mindestens zwei 
Schenkelabschnitte (109, 113) definiert, wobei je- 
der Schenkelabschnitt eine Schenkeloffnung (126, 

1 27) definiert, die einen geringeren internen Durch- *o 
messer als die rohrformige stutzende Komponente 
vor dem Wellschritt aufweist, und das weiterhin den 
Schritt des Bildcns einer im allgemeinen zylindri- 
schen stutzenden Schenkelkomponente (108, 115) 
aufweist, die ein rohrformiges stutzendes Teil ein- *s 
schlieBt, das einen AuBendurchmesser aufweist, 
der geringer ist als der interne Durchmesser einer 
Schenkelkomponente (126, 127) der gewellten 
rohrformigen stutzenden Komponente. 

50 

Revendications 

1 . Greffon de maintien endoluminal expansible ramifi6 
multicomposant comprenant : 55 

une pluralite de composants de maintien en- 
doluminaux expansibles (101, 108, 115) qui sont 
capables de d6ploiement individuel k un emplace- 



ment selectionne k I'interieur d'un vaisseau san- 
guin, chacun desdits composants de greffon de 
maintien endoluminal etant compressible radiale- 
ment pour son insertion endoluminale et expansible 
radialement pour son deploiement k un emplace- 
ment d6sir6 k I'interieur d'un vaisseau du corps ; 

caracterise en ce qu'un desdits composants 
de maintien endoluminaux expansibles est un com- 
posant en tronc (101), ledit composant en tronc 
6tant g6n6ralement tubulaire et ayant une premiere 
portion (118) avec un diametre donn6 et une secon- 
de portion (1 1 9) comprenant un renfoncement (1 24) 
dispose longitudinalement definissant generale- 
ment au moins deux portions de jambe (109, 113), 
chacune avec un diametre plus petit que ledit dia- 
metre donne, et chacune desdites portions de jam- 
be ayant une ouverture de jambe (126, 127) ; 

un autre au moins desdits composants de 
maintien endoluminaux expansibles est un 
composant de jambe de maintien gSnerale- 
ment cylindrique (108, 115) ; et 
ledit composant de jambe de maintien genera- 
lement cylindrique, lorsque ledit composant de 
jambe et ledit composant de tronc sont de- 
ployed a I'interieur du vaisseau du corps, est 
positionne a I'interieur de Tune desdites por- 
tions de jambe du composant en tronc. 

2. Greffon de maintien endoluminal selon la revendi- 
cation 1 , dans lequel ledit composant de jambe de 
maintien geYi6ralement cylindrique (108, 115) com- 
prend une portion d'extremite qui, lorsque de- 
ployee, est positionnee a I'interieur de ladite ouver- 
ture de jambe (126, 127) du composant en tronc. 

3. Greffon de maintien endoluminal expansible, rami- 
fie et multicomposant selon la revendication 1 , dans 
lequel ledit composant de jambe de maintien gene- 
ralement cylindrique (108, 115) comprend une por- 
tion d'extremite qui, lorsque deployed, est position- 
nee de fagon t6lescopique a I'interieur de ladite 
ouverture de jambe (126, 127) du composant en 
tronc. 

4. Greffon de maintien endoluminal expansible, rami- 
fie et multicomposant selon la revendication 1, la 
revendication 2 ou la revendication 3, dans lequel 
ledit composant en tronc (101) comprend une plu- 
ralite de tels renfoncements (1 24, 1 25), chaque ren- 
foncement ayant une surface interne longitudinale, 
dans lequel lesdites surfaces internes longitudina- 
ls definissent lesdites portions de jambe (1 09, 1 1 3) 
dudit composant en tronc. 

5. Greffon de maintien endoluminal expansible, rami- 
fi<§ et multicomposant selon I'une quelconque des 
revendications precedentes, dans lequel lesdites 
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portions de jambe (109, 113) sont adaptees pour 
recevoir lesdits composants de jambe generale- 
ment cylindriques (108, 115). 

6. Greffon de maintien endoluminal selon Tune quel- 
conque des revendications pr6c6dentes, dans le- 
quel ladite plurality de composants de maintien en- 
doluminaux expansibles est auto-expansible. 

7. Greffon de maintien endoluminal selon Tune quel- 
conque des revendications 1 k5 t dans lequel ladite 
pluralite de composants de maintien endoluminaux 
expansibles peut etre deployee par un dispositif ex- 
pansible radialement. 

8. Greffon de maintien endoluminal selon Tune quel- 
conque des revendications precedentes, dans le- 
quel ledit composant de maintien generalement cy- 
lindrique (1 08, 1 1 5) comprend un element de main- 
tien generalement cylindrique et une chemise ge- 
neralement cylindrique qui est solidarisee le long de 
celui-ci. 

9. Greffon de maintien endoluminal selon Tune quel- 
conque des revendications pr6c6dentes, dans le- 
quel ledit composant en tronc (101) comprend une 
chemise de tronc (122, 123) qui comprend une pa- 
rol souple en un materiau biocompatible essentiel- 
lement inerte, ladite chemise de tronc etant atta- 
chee a la surface interne du composant en tronc, 
ladite paroi souple ayant un diametre dont la dimen- 
sion se dilate avec ledit composant en tronc. 

10. Greffon de maintien endoluminal selon la revendi- 
cation 8, dans lequel ladite chemise du composant 
de jambe de maintien generalement cylindrique 
(108, 115) est une paroi souple en un materiau bio- 
compatible essentiellement inerte, ladite paroi sou- 
ple etant appliquee sur au moins la surface interne 
de I'eiement de maintien tubulaire generalement cy- 
lindrique du composant de jambe (108, 115). 

11. Greffon de maintien endoluminal selon Tune quel- 
conque des revendications precedentes, dans le- 
quel ledit composant de jambe de maintien gene- 
ralement cylindrique (108, 115), lorsque deploye, 
est positionne par coulissement telescopique k I'in- 
terieur de Tune desdites portions de jambe (109, 
11 3) du composant en tronc. 

12. Greffon de maintien endoluminal selon la revendi- 
cation 8, dans lequel ladite chemise du composant 
de jambe (1 08, 1 1 5) est une paroi souple faite d'un 
materiau poreux qui realise une structure permet- 
tant k I'interieur d'elle-meme la rehabitation cellulai- 
re normale k partir du vaisseau de corps lorsque ie 
greffon est implante dans le vaisseau. 



13. Greffon de maintien endoluminal selon la revendi- 
cation 12, dans lequel ledit materiau poreux est re- 
couvert d'une fine couche de caoutchouc au silico- 
ne. 

s 

14. Greffon de maintien endoluminal selon Tune quel- 
conque des revendications precedentes, dans le- 
quel lesdits composants de maintien tubulaires ge- 
neralement cylindriques (108, 115) comprennent 

10 des fils toronn6s conform6s sous forme de lon- 
gueurs allongees k intersections solidaires les uns 
des autres et definissant entre eux des ouvertures 
pour former un element de support tubulaire tresse 
en forme de mailles. 

15 

15. Greffon de maintien endoluminal expansible ramifie 
comprenant : 

un composant de greffon de maintien endolu- 
minal expansible qui peut etre deploye individuelle- 

20 ment en un emplacement seiectionne a I'interieur 
d'un vaisseau du corps, ledit composant de greffon 
de maintien endoluminal etant compressible radia- 
lement et expansible radialement ; 

caracteris6 en ce que ledit composant de 

25 greffon de maintien endoluminal expansible est un 
composant en tronc (101) qui est generalement tu- 
bulaire et qui comprend une premiere portion (118) 
avec un diametre donne et une seconde portion 
(119) comportant un renfoncement (124) dispose 

30 longitudinalement definissant generalement au 
moins deux portions de jambe (109, 113), chacune 
avec un diametre plus petit que ledit diametre don- 
ne, et chacune desdites portions de jambe ayant 
une ouverture de jambe (126, 127). 

35 

16. Greffon de maintien endoluminal selon Tune quel- 
conque des revendications 1 a 15, dans lequel ledit 
composant en tronc comprend une pluralite de tels 
renfoncements (124, 125), chaque renfoncement 

40 ayant une surface interne longitudinale, et lesdites 
surfaces internes longitudinales s'engageant Tune 
contre I'autre de facon k definir que ladite portion 
de jambe (109, 113) soit generalement cylindrique. 

45 17. Greffon de maintien endoluminal selon la revendi- 
cation 16, dans lequel lesdites surfaces internes 
longitudinales sont des aretes longitudinales qui 
sont fixees ensemble. 

so 18. Greffon de maintien endoluminal selon la revendi- 
cation 15, dans lequel ledit composant en tronc 
(101) comporte une paroi poreuse en polymere 
(122) en un materiau d'inclusion essentiellement 
biocompatible, ladite paroi poreuse souple etant 

55 appliquee sur au moins ladite surface interne du 
composant de maintien tubulaire, et ladite paroi en 
polymere ayant un pli dispose longitudinalement 
qui s'etend le long dudit renfoncement (124) du 
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composant en tronc. 

19. Greffon de maintien endoluminal selon la revendi- 
cation 1 ou la revendication 15, dans lequel ledit 
composant en tronc (101) comprend une troisieme 
portion (120) ayant un diametre qui avoisine ledit 
diametre donne de la premiere portion (118), et la- 
dite seconde portion (119) est positionnee entre la- 
dite premiere portion et ladite troisieme portion. 

20. Greffon de maintien endoluminal selon la revendi- 
cation 19, dans lequel ladite premiere portion (118) 
et ladite troisieme portion (120) sont chacune ge- 
nSralement cylindriques. 

21. Greffon de maintien endoluminal selon la revendi- 
cation 12 ou la revendication 18, dans lequel ledit 
materiau poreux de ladite paroi souple est un poly- 
mere elastomere. 

22. Greffon de maintien endoluminal selon Tune quel- 
conque des revendications 12, 18 ou 21, dans le- 
quel ledit materiau poreux de ladite paroi souple est 
un urethane polycarbonate. 

23. Greffon de maintien endoluminal selon la revendi- 
cation 9 ou la revendication 18, dans lequel ladite 
paroi de tronc comprend une chemise interieure 
(123) et une chemise intermediate (122) entre la- 
dite chemise interieure et ledit composant de main- 
tien tubulaire. 

24. Greffon de maintien endoluminal selon Tune quel- 
conque des revendications precedentes, dans le- 
quel ledit composant en tronc comprend une plura- 
lity de fils toronnes avec des zones ouvertes entre 
eux pour former un tressage a mailles. 

25. Greffon de maintien endoluminal selon la revendi- 
cation 24, dans lequel lesdits fils toronnes compren- 
nent une pluralite de torons individuels qui sont lon- 
gitudinalement adjacents et en contact les uns par 
rapport aux autres selon une configuration tressSe 
entrecroisee. 

26. Greffon de maintien endoluminal selon I'une quel- 
conque des revendications precedentes, dans le- 
quel le greffon endoluminal est soumis a un traite- 
ment de surface avec un polymere souple de type 
adhesif. 

27. Greffon de maintien endoluminal selon la revendi- 
cation 26, dans lequel le polymere souple de type 
de adhSsif est un urSthane polycarbonate. 

28. Procede de fabrication d'un composant de maintien 
tubulaire ramifie pour un greffon endoluminal, 
comprenant : 



Taction de former un composant de greffon de 
maintien endoluminal tubulaire expansible, ledit 
composant etant un composant en tronc (101), ca- 
racterise par Taction de plisser au moins une portion 

5 longitudinale (119) dudit composant de maintien tu- 
bulaire pour former dans celle-ci au moins un ren- 
foncement (124) dispose longitudinalement pour 
constituer au moins deux portions de jambe (109, 
113), chacune avec un diametre plus petit que le 

10 diametre du composant en tronc et chacune desdi- 
tes portions de jambe ayant une ouverture de jambe 
(126, 127). 

29. ProcSde" selon la revendication 28, dans lequel un 
is renfoncement (124) dispose longitudinalement est 

forme pour realiser une portion a double lumen 
(119) dudit composant de maintien tubulaire. 

30. Procede selon la revendication 28, dans lequel 
20 deux renfoncements disposes longitudinalement 

sont formes pour realiser une portion a triple lumen 
dudit composant de maintien tubulaire. 

31. ProcedS selon la revendication 28, dans lequel 
25 deux renfoncements (1 24, 1 25) disposes longitudi- 
nalement sont formes pour realiser une portion a 
double lumen dudit composant de maintien tubulai- 
re. 

30 32. Procede selon la revendication 28, dans lequel trois 
renfoncements disposes longitudinalement sont 
formes pour realiser une portion a quatre lumen du- 
dit composant de maintien tubulaire. 

35 33. Procede selon Tune quelconque des revendications 
28 a 32, dans lequel ledit composant de maintien 
tubulaire comprend un tube cylindrique a mailles 
tressees qui est realise par tressage de torons me* 
talliques pour former un element cylindrique. 

40 

34. Procede selon Tune quelconque des revendications 
28 a 33, comprenant en outre Tetape d'attacher une 
couche adhesive a la surface interieure du compo- 
sant de maintien tubulaire plisse\ 

45 

35. Procede selon la revendication 34, comprenant en 
outre Tetape d'inserer un tube en polymere souple 
a Pinterieur du composant de maintien tubulaire 
plisse en engagement avec ladite couche adhesive. 

50 

36. Procede selon la revendication 35, comprenant en 
outre Tetape d'appliquer une pression pour fixer le 
tube en polymere souple sur la surface interieure 
du composant de maintien tubulaire pliss6 et de for- 

55 mer un pli dans le tube en polymere souple qui se 
conforme generalement en forme et en taille au ren- 
foncement du composant de maintien tubulaire plis- 
se\ 



14 



27 



EP 0 883 384 B1 



37. Procede selon Tune quelconque des revendications 
28 a 36, dans lequel ladite etape de plissage definit 
au moins deux portions de jambe (109, 113), cha- 
que portion de jambe definissant une ouverture de 
jambe (126, 127) ayant un diametre interieur plus s 
petit que celui du composant de maintien tubulaire 
avant ladite etape de plissage ; et comprenant en 
outre Petape de former un composant de jambe de 
maintien gSneralement cylindrique (108, 115), qui 
comporte un 6l6ment support tubulaire ayant un 10 
diametre externe qui est plus petit que le diametre 
interne d'une ouverture de jambe (126, 127) du 
composant de maintien tubulaire plisse. 
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